44 


NATURE 


[May 18 . 1876 


paper on which the letter has to be impressed is nearly 
over the middle of the lever-circle. The depression of 
the key first moves the paper into the exact position and 
then prints the letter, figure, or stop. An independent 
key produces the blank between each two words. 

The method of inking is excellent and unexpected. A 
strip of fine fabric, saturated with the ink is carried 
between two rollers so arranged that it intervenes between 
the paper to be printed on and the centre of the lever- 
circle. The type-carrying hammers do not, therefore, 
strike the paper itself at all, but only the ink-saturated 
band, which, as a result of the percussion, comes in con¬ 
tact with the recording paper, but only in the farts 
where contact is snade, which are nothing more nor less 
than those corresponding to the configuration of the letter 
or figure employed. There is a simple shifting apparatus 
to carry this inking band from one roller to the other, and 
afterwards back again, which prevents the same part 
from being struck too often. 

A side lever shifts the paper at the end of each line, 
and a small bell is struck to warn the operator when this 
has to be employed. 

Into further detail we need scarcely enter. The whole 
instrument is not larger than a sewing-machine. Its cost 
is twenty guineas. It only writes in capitals, the total 
number of keys being forty-four, arranged.in four rows of 
eleven in each. Its simplicity is the best guarantee of its 
durability. 

As to the “typescript” (in contradistinction to the 
manuscript of ordinary handwriting), there is no com¬ 
parison between its clearness and that of average pen¬ 
manship. It has, in fact, all the appearances of print, 
with its many advantages as regards legibility, com¬ 
pactness, and neatness. Errors, if detected soon enough, 
can be corrected by the repetition of the word or sen¬ 
tence, and the subsequent obliteration, upon reperusal, of 
the faulty lines. The ink employed can be transferred 
like transfer ink. 

The principal question which this beautiful and in¬ 
genious little instrument suggests to our minds is, whether 
it would not be better for every one of us to learn the 
Morse telegraph language, and employ it for writing upon 
all occasions instead of the cumbrous letters now in 
vogue. Thought is more quick than formerly. Germany 
is rapidly rejecting its archaic type ; why should we not 
go further and write in Morse, where spots and horizontal 
lines do duty for all necessary signs, and type-writers of 
the simplest form would be required ? 

ORIGIN OF LIKE 

On Fermentation. By P. Schiitzenberger, Director at the 
Chemical Laboratory at the Sorbonne. With twenty- 
eight Illustrations. (Henry S. King and Co., 1S76.) 

Sitr la G'en'eration des Ferments. Par E. Fremy, Membre 
de l’Academie des Sciences, Professeur de Chimie 
k 1 ’Ecole Polytecbnique et au Musdum d’Histoire 
Naturelle, (G. Masson, Editeur, Libraire de l'Aca- 
k emie de Medecine : 1875.) 

Evolution and the Origin of Life. By H. Charlton 
Bastian, M.A., M.D., F.R.S., Professor of Pathological 
Anatomy in University College, London. (London : 
Macmillan and Co., 1874.) 

HE work on fermentation is one of the International 
Scientific Series. Starting with a thoroughly philo¬ 
sophical conception of his subject, the author points out 


that from our present stand-point of knowledge, all those 
phenomena classed together under the name fermenta¬ 
tion, are but special cases of the chemical phenomena 
of life. To life, however, we are not to attribute any 
extra-material force or influence. Though the force that 
can reduce the complex chemical edifice called sugar in 
a certain determinate direction, is manifested only in the 
living cell of the ferment, yet this “ is a force as material 
as all those we are accustomed to utilize.” “ In other 
words, there is really no chemical vital force. If living 
cells produce reactions which seem peculiar to themselves, 
it is because they realise conditions of molecular mecha¬ 
nism which we have not hitherto succeeded in tracing, 
but which we shall, without doubt, be able to discover at 
some future time.” In the book will be found a clear and 
concise statement of our present knowledge of fermenta¬ 
tion, and a brief history of the progress of opinion and 
research. The outstanding questions (and there are 
many) and diverse opinions are presented with scientific 
impartiality, as is also contradictory evidence. It is 
gratifying to observe how such rival theories as those of 
Liebig and Pasteur on the nature of fermentation can be 
swallowed up in a larger conception, and one at least of the 
combatants conclude that both may be right. “ Fermenta¬ 
tion,” says Liebig, “ is a movement communicated by in¬ 
stable bodies in process of chemical transformation.” “ I 
maintain,” says M. Pasteur, “ that the chemical act of fer¬ 
mentation is essentially a phenomenon correlative to a vital 
act.” “ So be it,” replies Liebig, “ ‘ a vital act ' is a pheno¬ 
menon of motion; your special views fall within my theory.” 
Necessarily large space in this work is given to the exten¬ 
sive and splendid researches of M. Pasteur, whose views 
the author follows in the main, though not at all times able 
to find them quite self-consistent or consistent with 
admitted facts. On the great question of most general 
interest—What is the origin of ferments ? he adopts the 
conclusions of M. Pasteur. 

The origin or generation of ferments is the subject ot 
the work by M. Fremy, who has long and ably contested 
the theory maintained by M. Pasteur. According to this 
last distinguished chemist, all ferments are the offspring 
of living things similar to themselves ; and when these 
organisms appear in any liquid, such as milk, or the juice 
of the grape, it is because the germs or eggs of these 
creatures have in some way been introduced into the 
liquid. M. Pasteur has made a great many interesting 
and most important experiments which to his mind de¬ 
monstrate the doctrine of panspermism. The demonstra¬ 
tion, however, is not universally accepted ; and M. Fremy 
is among those who find it possible to admit the accuracy 
of most, if not of all, M. Pasteur’s experiments without ac¬ 
cepting his conclusions, while they in their turn bring 
forward observations and experiments which they hold to 
be quite irreconcilable with the hypothesis that ferments 
are always produced from germs of similar organisms. 
We can in no way refer to the innumerable experiments • 
we may, however, try to give in a few words some faint 
conception of the character of the discussion.) 

Whence, for instance, come the well-known organisms 
which appear in the expressed juice of the grape, and 
are invariably associated with alcoholic fermentation ? 
“From germs that have found access to the liquid,” says 
M, Pasteur. “ No,” replies M. Fremy, “ they are evolved, 
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as are all ferments, from the substance of the organic 
medium in which they appear.” Now panspermitists 
have always taken for granted that the air is a vast reser¬ 
voir of germs, all sorts of which they farther assume are 
everywhere and at all times being deposited on all solid 
and liquid substances. In perfect accordance with this 
opinion it was found that when the must of grapes was 
boiled to kill any germs that might have already got into 
it, and kept in a small flask from which the solid particles 
floating in the air were excluded, no fermentation took 
place. But, say the supporters of heterogenesis, that 
may not be because germs could not get in, but 
because by boiling you killed the vegetative life of 
the liquid. Well, answers M. Pasteur in triumph, it 
is ail the same if you don’t boil it. “ Du euc de 
raisin pris dans I’intdrieur dtl fruit et du sang retird 
directement de la circulation se conservent sans altera¬ 
tion, si on les preserve de l’influence des poussieres 
atmosphdriques. Dans ce cas, on ne peut pas invoquer 
la mort, par 1’ebullition, des substances hemiorganisees 
vivantes qui existent dans le liquide.” This is the fact 
which to M. Pasteur’s mind ought to put an end to the 
discussion. The readers of Nature know how he has 
used it against Dr. Bastian in his letter to Prof. Tyndall 
(Nature, vol. xiii. p. 305), and the uninitiated might well 
look on this as a decisive blow ; but the end is not yet. 
It was suggested long ago that in all experiments of this 
class the air in contact with the liquids described by 
Pasteur as “ Pair pur, prive de ses poussieres flottantes,” 
soon became changed from its normal composition; it loses 
its oxygen, the presence of which is held to be an essen¬ 
tial condition of the development of the alcoholic ferment. 
But this is not ail. If the air contains the germs of the 
alcoholic ferment, “ Why is it,” asked M. Fremy very 
naturally, “ that liquids in which this organism propa¬ 
gates and multiplies very rapidly if once introduced do 
not enter on fermentation when left exposed to the air?” 
Here is M. Pasteur’s remarkable answer : “ C’est que 
cette liqueur s’est couverte de moisissures ; la place etant 
prise par les mycodermes, les ferments n’ont pas pu se 
developper.” One step more. M. Pasteur has elaborately 
collected the dust from the atmosphere and carefully sown 
it in various prepared mediums without, however, once 
succeeding in obtaining alcoholic fermentation, although 
he sowed this dust in a liquid most suitable for the deve¬ 
lopment of the alcoholic ferment. Plow has this awkward- 
looking fact been met by the advocates of the g- ; rm 
theory ? Very simply, thus : Well it would appear, they 
observe, that after all the germs of the alcoholic ferment 
are not in the atmosphere, but the ferment always comes 
from germs nevertheless ; the germs are on the surface 
of the grapes themselves. And M, Pasteur is ready with 
an experiment to prove it. Of course M. Fremy is 
equally ready with experiments and arguments to prove 
that it is not so. 

Our space will not permit us to pursue the'subject 
further. The morsel of the discussion which we have 
been able very imperfectly to present may, we hope, 
enable the general reader to perceive that we are still 
some way from that settled peace which follows victory. 
We make no pretence to have stated M. Fremy’s case ; 
the subject is intensely interesting, and we heartily re¬ 
commend his book as a model of scientific discussion. 


In point of scientific temper he has altogether the advan¬ 
tage of his brilliant antagonist. 

The following notice of Dr. Bastian’s “ Evolution and 
the Origin of Life ” was written and put in proof a long 
time ago. It would have never been published, but for 
the fresh interest that Prof. Tyndall has given to the 
question. 

It fell to the writer of this notice to review Dr. Bastian’s 
“Beginnings of Life” (Examiner, Aug. 31, Sept. 14 and 
28) on its publication in 1872. Our first words were 
these :—“ One after another our ablest scientific workers 
are bringing the fruits of their labours and dedicating 
them as it were, humbly, to that profound philosophy of 
evolution of which Mr. Hei'bert Spencer may be said to 
be the prophet. In the work before us Dr. Bastian has 
attacked the enemies of evolution in what they have 
hitherto considered the very citadel of their strength. 
His chief point is that living organisms are evolved out 
of dead matter, containing neither spore nor germ, nor 
any such thing.” Such was, and remains, our opinion 
concerning the relation of Dr. Bastian’s researches to the 
theory of evolution. 

It is part of the doctrine of evolution that living matter 
was once at least evolved from dead matter—from dead 
inorganic matter. Is there, then, or rather ought there to 
be, any inherent improbability in the supposition that 
living matter is now evolved from dead organic matter? 
Unless the conditions of life-evolution are known, and 
are known not to exist in the present state of our globe, 
the probability is surety the other way. Now the essential 
conditions of the process are, and will certainly remain, for 
a very long time, one of Nature’s darkest secrets. Why 
then do certain evolutionists so obstinately resist the 
assertion that Archebiosis has actually been known to 
take place ? We cannot enlighten our readers on this 
point; nobody lias ever been able to say why Dr. Bastian 
must be wrong. 

At the same time, in trying to force evolutionists either 
to accept his conclusions or to stand convicted of incon¬ 
sistency, Dr. Bastian may perhaps be held guilty of a 
little straining. Though we believe with Dr. Bastian 
that life-evolution is an every-day process, still we cannot 
agree with him that “ the existence of such lowest and 
simplest organisms as the microscope everywhere reveals 
at the present day, is quite irreconcilable with the posi¬ 
tion that life-evolution has not occurred since an epoch 
inconceivably remote in time.” To put somewhat strongly 
the reply of those who do not follow Dr. Bastian to this 
conclusion, his contention here is not unlike the reasoning 
of those critics of Mr. Darwin who argue that if men 
have been developed from monkeys there ought now to 
be no monkeys, for the plain reason that they ought to 
have all developed into men. The existence of lowest 
organisms may perhaps be irreconcilable with the posi¬ 
tion that life-evolution has not occurred since an epoch 
inconceivably remote in time, when coupled with Dr. 
Bastian’s belief that in living matter there is “ an internal 
principle or tendency leading to progressive complexity 
of development,” whereby every living thing is kept con¬ 
stantly on the stretch for an opportunity to spring forward 
to a more complex structure. But this conception of an 
inherent principle of organisation, which, we must con¬ 
fess, appears to us rather iil-defined and unscientific, is 
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not a part of the theory of evolution, and is expressly 
repudiated by Mr. Spencer and Mr. Darwin. Now, to those 
who know nothing about a “ principle of organisation," 
there is no. difficulty in conceiving lowest organisms re¬ 
maining lowest organisms through a time indefinitely 
long. Indeed, what Dr. Bastian teaches concerning his 
world of Ephemeromorphs makes the conception very 
easy. “ The complexly-interrelated individuals consti¬ 
tuting this vast underlying plexus of infusorial and cryp- 
togamic life must," he says, “remain wholly uninfluenced, 
so far as their form and structure are concerned, by what 
Mr. Darwin has termed 1 Natural Selection.’ ” Surely it 
is quite as easy to conceive the mass of these ephemero¬ 
morphs going on for ever in an endless round as it is to 
picture one of them here and there setting out on its 
course of ascending development. But though Dr. Bas¬ 
tian, after proving his case, may have been somewhat 
zealous to convince the world and to confound his adver¬ 
saries, no dispassionate reader of his books can fail to be 
struck with the simplicity and clearness of the reasoning, 
and the truly scientific candour of the author. 

The complete argument is contained in this book, which 
may be profitably read by those who have not time 
to go through the larger work. Since the publication 
of that work some progress has been made. “ Well- 
informed men of science,” says Dr, Bastian, “ no longer 
doubt that swarms of bacteria can be made to appear 
within sealed glass vessels containing suitable fluids, after 
the vessels and their contents have been exposed to the 
temperature of boiling water.” That is, Dr. Bastian’s 
experiments, which were at first discredited, have been 
verified by other workers, some of them with no bias 
towards a belief in spontaneous generation. But with 
this fact all well-informed men of science have not ac-. 
cepted Dr. Bastian’s conclusion that these living things 
are evolved from dead matter. Not believing in spots, 
taneous generation, they first supposed that Dr. Bastian 
must have bungled and deceived himself, because they 
had every reason to believe that living matter could not 
resist the temperature of boiling water. They are now 
obliged to admit that Dr. Bastian was not mistaken. 
Some, however, admitting this, prefer to give up their 
well-supported belief in the killing power of boiling water, 
rather than break with the sacred dogma, omne vivum 
ex vivo, in support of which they can now' urge no single 
fact or argument. 

In the treatise before us Dr. Bastian collects a great 
deal of evidence as to the amount of heat requisite to 
destroy life, which, summed up, amounts to this : “that 
all known forms of living matter with which accurate 
experiment has been made invariably perish at or below 
140° F.” And he details experiments of his own, in 
which living organisms appeared “ within closed flasks 
which had been previously heated to 270-275° F. for 
twenty minutes, and to temperatures of over 230° F. for 
one hour.” Having done this much, Dr. Bastian might, 
we think, rest satisfied for the present. If his readers 
fail to appreciate his facts, the little lessons in logic to 
which he occasionally treats them will not, we fear, help 
them much. We would also observe that though error may 
die. hard, yet, if he has given it its death-wound, there is 
no great purpose to be served by triumphing ever its last 
struggles and agonies. “Victorious along the whole line’’ 


may now be said of spontaneous generation with much 
greater truth than it was asserted by Prof. Huxley of the 
contrary view in 1870. With the facts as they now stand, it 
appears to us that no adverse criticism can do anything to 
shake the position which Dr. Bastian has given to the doc¬ 
trine of the de novo origin of life. Some of the attempts that 
have been made to escape Dr. Bastiau’s conclusion, after 
admitting his facts, are curiosities in the way of scientific 
discussion. Now it is suggested that germs may have 
been protected from the destroying heat in the inside of 
enormous lumps almost as large as a pin’s head. Again, 
and still better, that the germs of bacteria may escape 
death by reason of their excessive smallness. This last is 
a very happy thought, and deserves to be thoroughly 
worked out. 

In conclusion, we would impress on those of our readers 
who may take some interest in this question, that there 
are special reasons why they ought not to rest satisfied 
with any second-hand statement. If they would know 
Dr. Bastian’s case, they must read his book, which, thinks 
an American philosopher, Mr. Fiske. “ may perhaps mark 
an epoch in biology hardly less important than that which 
was inaugurated by Mr. Darwin’s ‘ Origin of Species.’” 

Such was the flight in which the question presented 
itself to one who, before studying Dr. Bastian’s works, 
had passively accepted the doctrine omne vivum ex vivo. 
Only when we read Prof. Tyndall’s paper of Jan. 13 did 
we find how far we were mistaken in supposing that the 
high honour of having settled a great question and added 
an important truth to our stock of science was about 
to be awarded to Dr. Bastian by universal consent. 
Certainly if we are to take Prof. Tyndall--a science 
teacher for whom we have the highest respect and 
admiration—as our guide and instructor on this sub¬ 
ject, we might well blush at ithe youthful precipitation 
with which we threw ourselves into the arms of Dr. 
Bastian. We can only say that we had conscientiously 
tried to follow the controversy, and to make ourseives ac¬ 
quainted with the alleged and accepted facts. We honestly 
believed, and still believe, that we were making a simple 
statement of fact when we said, that Dr. Bastian's experi¬ 
ments, which were at first discredited, have been verified 
by other workers, some of them with no bias -Towards a 
belief in spontaneous generation, and that this was known 
to “ well-informed men of science." When Prof. Tyndall 
says that he was “ certainly not among the number ” to 
whom the truth of Dr. Bastian’s assertions was known, the 
phrase is slightly ambiguous. Of course Prof. Tyndall 
does not mean that he did not know that Dr. Burdon- 
Sanderson, for,example, had by careful experiment estab¬ 
lished to his own satisfaction, though contrary to his 
expectation, that Dr. Bastian was accurate in his state¬ 
ment of fact. That Prof. Tyndall supposed it probable 
that Dr. Bastian] and Dr. Burdon-Sanderson had com¬ 
mitted “ errors either of preparation or observation,” and 
that he himself, were he to try, might escape such errors, 
is evidenced by his undertaking the course of experiments 
which for the present makes the question once more 
one of evidence. It was in this sense that Prof. Tyndall 
“did not know;” but in this sense it would have been 
an impertinence on our part, and even on the part of 
most “ well-informed men of science ” “ not to know.” 

One word remains to be said. The question at issue is 
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of profound biological importance with large practical 
bearings. It would be a disgrace to science, or rather to 
scientific men, were the present uncomfortable dead-lock 
of conflicting evidence to be permitted to remain for any 
length of time. Prof. Tyndall will, of course, publish 
descriptions of his experiments in the fullest possible 
detail ; but the interested public have no just balance in 
which to weigh the accuracy and skill of Prof. Tyndall 
against that of Dr. Bastian. The high position of our 
great teachers undoubtedly carries with it certain obliga¬ 
tions ; and we scarcely think that we ask too much in the 
interest of science when we venture to suggest that steps 
should be taken towards the little friendly arrangement 
necessary for the settlement of the question, 

Douglas A. Spalding 


OUR BOOK SHELF 

Solid Geometry. By Percival Frost, M.A. Vol. i. 
pp. 422. (London : Macmillan and Co., 1875.) 

This excellent treatise is a revised and considerably 
enlarged second edition of the similar treatise brought 
out some few years since under the joint editorship 
of Messrs. Frost and Wolstenhohne. The engrossing 
duties consequent upon Mr. Wolstenholme’s holding the 
post of Professor of Mathematics at Cooper’s Hill, have 
prevented his taking part in the bringing out of the present 
work. Great additions have been, and are being, made 
in this subject, as may be inferred from the fact that this 
first volume consists of 422 octavo pages, and even in this 
space many modes of treatment are omitted. “We can¬ 
not, however,” writes Mr. Frost, “ in a volume of mode¬ 
rate compass, pretend to include all the dual results to 
which our equations might give rise, but must confine 
ourselves to a development of the methods most generally 
useful.” 

The author reserves for his second volume “ those parts 
which are chiefly interesting as pure geometry,” bringing 
into the volume before us as much as he could, those 
parts of the subject which are more especially required 
by students who take up physical subjects. Prefixed to 
the text is a full table of contents : indeed both in this 
work and that by Dr. Salmon on the same subject, the full 
list reminds us (though drawn up on different principles) 
of the diagnoses ot the natural orders prefixed to text books 
on the British flora. 

The text is written with extreme lucidity, and the diffi¬ 
culties to be met with in its perusal do not arise from the 
style, but from the inherent difficulty of the matters 
treated of. In two or three places we come across the 
phrases “ easy to see,” p. 154, “ not hard to show,” p. 157, 
and the like ; of course here they are not intended to cover 
inability to expound the matter within reasonable com¬ 
pass, but still we think the proof might have been sketched 
out. When the student is going through the text step by 
step, be may even be able to work out the process by 
himself, but it is not so easy when the book is taken up 
at other times, when the previous steps in the reasoning 
are not fresh in the mind. 

We note in Art. 192 that the elliptic sections are not 
pointed out; this and the definition of the radical plane 
(§ 166) which reads somewhat curiously to our mind, are 
the only defects we have been able to detect—we had 
marked many passages for comment, but all is so carefully 
dene, and the work brought down to the latest discoveries, 
that we shall content ourselves with saying that the book 
is well entitled to a place by the side of Dr. Salmon’s 
treatise. Mr. Frost, it is well known, employs the term 
“ conicoid ” for the surface of the second degree, and in 
the present work he gives his reasons for persisting (as 
he expresses himself) in retaining the term. We must 


just cite here the concluding part of his remarks ; the 
surface of the second degree, “well deserves a distinctive 
name instead of being recognised only by its number, a 
mode of designation which, I am informed, a convict feels 
very acutely'. Man might be always called a biped, be¬ 
cause besides himself there exist a quadruped, an octopus, 
and a centipede, but, on account of his superiority, it is 
more complimentary to call him by some special name.” 

The list of typographical errors is, we believe, very 
small, and all are easily corrigible by the reader. The 
appearance of the book leaves nothing to be desired. 

Physiologische Methodik: ein Handbuch der Practischen 

Physiologic. Von Dr. Richard Gscheidlen, Professor 

an der Universitat zu Breslau. Erste lieferung. 

Dr. Gscheidlen has undertaken to supply physiological 
students with a book which undoubtedly they very much 
need. He proposes to give a detailed and full account of 
the instruments and methods of practical physiology', and 
to consider the experimental basis on which our know¬ 
ledge of the functions of the animal body are founded. 

The book is to be published in parts ; the first part, 
which we have before us, treats at considerable length of 
the measurements of volume, temperature, time, &c., 
needed in physiology and of the various instruments used 
in such measurements. It contains also the beginning of 
a chapter on physiological instruments and methods in 
general. 

Altogether the present part gives good reason to hope 
that the work, when completed, will not only succeed in 
its main object of being useful to beginners, but will also 
be a valuable book of reference in physiological ways and 
means. We shall, however, reserve detailed criticisms 
till the book is published as a whole. J. N. L. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents . Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications.~\ 

Periodicity of the Fresh-water Lakes of Australia 

The fresh-water lakes of Australia, though insignificant in 
size in comparison with the extent of the couniry, possess several 
features of considerable interest to the naturalist. Lake George, 
which is generally considered the largest sheet of fresh water on the 
Continent, is only some twenty-three or twenty-four miles in 
length and seven miles in breadth at the widest part, and even 
this lake had no existence twenty-four years ago. A bit of 
swampy ground across which drays could pass, occupied, in 
1852, what is now the lowest part of the lake-bottom, and the 
rest was taken up by squatters and small farmers, who little 
dreamed, when they settled on the rich alluvia! plain, that within 
a few years they would be hopelessly driven from their homes by 
the advancing waters. The present lake is situated, at an eleva¬ 
tion of about 2,000 feet above the sea, at the lower end of a 
shallow basin formed by a fork near the southern extremity of 
the Blue Mountains, and about 150 miles from Sydney. This basin 
is some forty to fifty miles in length, and from fifteen to twenty 
miles in breadth, the mountains rising somewhat rapidly to a 
height of several hundreds of feet on every side except the south. 
The depth of the water at the present time is only (rom 25 to 
30 feet, which, considering the extent of land submerged, 
affords a strong argument in favour of the supposition that the 
lake existed in past limes, and was at least as extensive as it is 
now. An examination of the banks of the cieek which runs 
into the head of the lake confirmed this hypothesis, and led me to 
believe that it has at one time been much more extensive than it is 
at present, for the horizontal layers of alluvial deposit could be 
traced along either bank at an elevation of 10 or 12 feet above 
the present lake-surface. This, however, could not have been 
the case within the last one hundred years—probably not within 
many hundreds of years—for the present lake is fringed with 
broad expanses of partially submerged forest trees, that must 
have attained a growth of more than a century before the waters 
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